Abstract -This comprehensive library of photovoltaic functions (PVSimLib) is an attempt to help the photovoltaics community to solve one of its long-lasting problems, the lack of a simple, flexible and comprehensive tool that can be used for photovoltaic calculations. The library contains a collection of useful functions and detailed examples that will show the user how to take advantage of the resources present in this library. The results will show how in combination with other Python libraries (Matplotlib), this library becomes a powerful tool for anyone involved in solar power.
I. INTRODUCTION
When it comes to the study of any science, modeling and simulations are inevitably necessary. The case of photovoltaics is no different, and most students and researchers of solar cells and modules wind up creating an excel sheet with thousands of rows and columns that does the necessary math or the equivalent. In the end, solar scientists and scholars often invest hundreds of hours to create some sort of automated calculator that satisfies their own needs but no one else's. The objective of PVSimLib is to provide the ultimate resource for anyone interested on solar power. It contains all the resources that any photovoltaics student needs to complete his/her courses, as well as serving as a baseline for any scholar planning to do research in this field. On completion, PVSimLib will enable to simulate solar cell and module behavior without requiring the user to have any previous programming knowledge.
II. METHODOLOGY
To achieve the flexibility necessary to be useful for both scholars and students, the library has been designed as a collection of functions with several examples included. This structure will allow the user to apprehend with a quick look how to use the functions and cherry pick the functions that they need. Ideally, the user will write a script, imitating the examples provided.
A. Collection of functions
This collection has been separated in 4 different blocks: Solar Radiation, Semiconductors, Solar Cell, Systems. Each of these sections includes all the functions necessary to do the more frequent calculations.
Some of the functions require as input values that can be calculated from functions present on other blocks. This has been done on purpose to allow maximum flexibility in the usage. This way, any function can be called using experimental results or using values previously calculated with other functions. Following the standard approach on computed science, more complex functions will encapsulate the more basic functions, making impossible using experimental values.
Also, it is worth noticing that several functions have been overloaded. Some examples of this overload are the functions that calculate intrinsic carrier concentration or the carrier's mobility. The reason behind the overload is that, often, students learn in class more simplistic equations that do not include effects that are considered when doing research. This approach will allow the students to use the more basic functions, that implements the equations that they might study in their classes, and the scholars to use the more complex and accurate functions.
B. Examples
The examples included in the library are explained scripts that call functions within the library. The authors expect that any unexperienced user should be able to learn how to use the library by simply replicating what the examples show and substituting some functions for another. 978-1-5386-8529-7/18/$31.00 ©2018 IEEEAmong the examples provided, there will be implemented the cases of use that are expected to be more frequent. Therefore, allowing in many cases to simply execute the example with the desired input values.
III. RESULTS
In this section, we are showing two possibilities that can be achieved by using a script that call the functions from Photovoltaic library to calculate and plot them using the library Matplotlib. Photovoltaic does not include plotting functions as there are already several available to use on Python.
As a first example, we have calculated the quantum efficiency of a silicon solar cell. See the captions for Fig. 2 . Fig. 2 . Quantum efficiency of silicon solar cell calculated using Photovoltaic.
As another example we have calculated the output power by hour within the first 200 hours of the year. The input data comes from Phoenix International Airport TMY file and the solar cell would be a standard silicon single junction. See the captions for Fig. 3 . These are just a few examples, among the multiples already available on PVSimLib library. As mentioned before, to obtain results like the ones shown on the mentioned examples, there is no coding requirement. It will be enough to run the examples already available on Photovoltaic.
IV. CONCLUSION
As a conclusion, PVSimLib will provide a powerful tool to anyone interested on solar power. PVSimLib will save to thousands of people the precious time and the tedious work necessary to create their own excel sheet calculators, allowing them to spend that precious time to climb another step in the ladder of knowledge of photovoltaics.
